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Table S1. Relative humidity measurements throughout the biomass/coal exposure experiments.

Time (hours) % RH
Gas Liquid
Phase Phase

0 83.1 85.1
10 85.2 85.3
20 84.3 84.9
30 84.2 83.5
40 80.0 87.2
a7 67.0 85.1
50 83.1 84.7
60 85.2 86.0
70 84.3 83.9
80 83.3 84.5
90 82.9 85.2
101 83.1 65.2
110 84.0 85.2
120 84.5 86.5
130 83.7
140 83.8
150 84.1
167 76.3
170 86.0
180 84.8
190 85.0
200 85.5
210 86.1
220 85.2
230 84.2
240 83.2
250 84.7
260 85.0




Cell Morphology Photographs for Confluency Cross-check

Figure S1. The images of confluent cell monolayers were obtained using an Olympus CKX41 inverted

microscope with x10 and x20 magnification. The visualization window is 60 x 60 um.



Cell Morphology Photographs before and after Exposure to Applewood and Coal Smoke
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Figure S2. Cell morphology images of all tested cell lines before and after exposure to
applewood and coal smoke were obtained using an Olympus CKX41 inverted microscope with
%10 magnification. The visualization window was 60 x 60 um. Corneal cells became rounder
after exposure to smoke. Whereas lens and retinal cells became detached and were washed away.

CHO cells, on the other hand, multiplied after exposure, crowding the plate more densely.



Electrical Impedance Spectroscopy (ECIS) Data Collection and Analysis
Data Collection

The cell attachment behavior of the cells was analyzed in real-time using electrical impedance
spectroscopy (ECIS), a non-invasive technique that measures the impedance across gold
electrodes at the bottom of tissue culture wells (Figure S3A), using alternating current
frequencies 2. (Figure S3). Cells were plated in a 96-well ECIS array (Applied Biophysics,
96W20idf PET, Troy, NY) (Fig. S4A). In an instrument called and ECIS Station, a 96-well ECIS
array is placed in the tissue culture incubator space (37°C, 5% COy) (Fig. S4B).The ECIS
instrument can simultaneously measure both the resistance and capacitance of the ECIS
electrodes over AC frequencies from 400 Hz to 64,000 Hz. Impedance data was collected every

~18 minutes for the entire frequency range (Fig. S4C).
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Figure S3. ECIS working principle. (A) Plate configuration. (B) The representative sketch is
showing data collection phases (the illustrations are adapted with permission from Applied

Biophysics:_http://www.biophysics.com/).



http://www.biophysics.com/cultureware.php#link3
http://www.biophysics.com/

(A) (B)

“| Reference ECIS manual for detar Visit
¥ _our website: www.biophysics.col

"'u.i,\':ophyslcs.com

()

Data Manager -
Loaded Files: [Callect Data|
ECIS_i71019_MFT_{ Helaand .
ECIS_170415_Biomass gas phast 2000 T T T T T Selected_or pubication ECIS_17
Selected c ation_ECIS_17) —Time-Series Options
ECIS_160605_biomass study.aby ) b
ECIS_160609_SFT_1_biomass_c. 1800 - Zeoll=gy 0 [ais
- [7] Normalize
am ] » [] Running Average | 5
Getting Started dose | 1600 T [] B Running Avg.
95ta (ef0se ) || Standsrd Daviation
e e 1400 - | @ analysis ) Model  TEER
Tirne 18:11129 3 [ a0
Instrument  Z-Theta £ 1200 i Full Graph Plot -
;f; iz TEBW'"E @ <Filtar Data -
Time Points 619 ] .
TotalTme  192.82hrs z 1000 - Color by: Fer Viie g
Avg. Inkerval 12,00 mins 5 | Threshold ~ [] Invert
Freq. Poits 9 [:4 [
Min. Freq. 250Hz 300 B
Max. Freq 64000 Hz - -
600 -
v Lomovies — |
400 b [Pty ] [Stop ] [<Fps> «
200 1 LEF] 1 | 1 1
0 20 40 60 80 100 120 140
| well Configuration Time (hrs)
12345678 9101112
.é 4000Hz | [Offset] [0.2024 | ¢] | [Range]| 120 | 4f | T
C r 800 600
& [ Welivfo ) [Gommentay Suruney: [Bomass s expesure cod Expand X
E <New Experiment> ~ Jx:
G Filename: C:\ECISData|ECIS_170415_Biomass gas phase exposure_MFT_1.abp y:
b Start Time-Series at: 15-Apr-2017 18:11:29 ;
Frequency (Hz), 250, 500, 1000, 2000, 4000, 5000, 16000, 32000, 64000 Oz
96w20iF  w | |<Calormap> | | Wells, A1, B, C1, D1, E1, F1, G1, H1, A2, B2, C2, D2, E2, F2, G2, H2, A3, B3, C3, D3, E3, F3, G3, H3, A4, B4, C4, D4, E4, F4, G4, H4, AS, BS, CS, DS, ES, FS, GS, HS, A6, B6, C6, D6, €6, Redran

: - | |Fe, a5, H6, A7, 87, C7, 07, E7, F7, G7, H7, A, B, C8, D8, E8, F8, GB, H9, A9, B9, C9, DY, E9, F9, G9, HB, ALO, B10, C10, D10, E10, F10, G10, H10, AL1, BI1, C11, DL, E11, Fi1, Gl1,
[A)E))(e] [ (erp|[un-crn || 11, A1z B12, €12, D12, E12, F12, 612, HiZ il

Figure S4. (A) A typical ECIS 96-well plate (Applied Biophysics, 96W20idf PET, Troy, NY).
(B) ECIS 96-well plate holder inside an incubator. (C) A snapshot figure from ECIS Applied

Biophysics Software (V1.2.163) for collected raw data. Each column represents a different cell
type: for example, column 9 indicated by a red arrow in the lower left screen panel, represents

lens epithelial cells exposed to applewood smoke.


http://www.biophysics.com/cultureware.php#link3

Analysis

Upon completion of the experiment, the results were normalized by the cell-free wells (positive
controls). Next, the contents of the wells holding the same type of cells were extracted and
analyzed separately (Figure S4C). For each condition, there were 6-8 replicates. The raw data
was retrieved, normalized by the impedance readings with the wells with media only (positive
control), and the standard error was then calculated. Analysis of variance (ANOVA) was used to
statistically compare ECIS results with the negative control (untreated cells) and positive control

(medium only). A significance level of **P < 0.001 was deemed statistically acceptable.
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